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METHODS/APPROACH 

IMPACTS/OUTCOMES 

FUTURE DIRECTIONS 

Harmful a gal b ooms HABs) of 
cyanobacteria, a so known as b ue-green 
algae, are increas ng n spatial and tempora
prevalence n the US and worldwide. 
Cyanobacteria HABs are occurring in al
types of water bodies, and their high y potent 
toxins are a significant hazard for human 
health and ecosystem v ability.  Currently, the 
US has no gu de nes or regu ations on 
cyanobacteria or cyanotoxins.  
Cyanobacter a and the r toxins are a concern 
for US EPA’s Office of Water (OW ; they are 
on OW’s Unregu ated Contaminant 
Monitoring Regulation L st 3 (UCMR), and 
the Contam nant Cand date List.  OW is 
unab e to make regu atory determ nations at 
this time due to the lack of methods and data. 
Add tionally, the Harmfu  Algal B oom and 
Hypox a Research and Control Act 
(HABHRCA) mandates interagency products 
on cyanobacter ud ng the deve opment 
of a National Research Program on 
cyanobacteria.  To help meet the needs of 
the OW and the mandates of HABHRCA, 
ORD is lead ng the organization of an 
Interagency, International Sympos um on 
Cyanobacterial HABs (IISOC). 

Identify and prioritize research needed to 
support risk assessments, regu atory 
determinations and gu de ine deve opment 
Characterize cyanotoxin properties 
Develop analytica  methods 

ect occurrence data 
Assess hea th and ecosystem effects 
Identify causes of cyanobacter HABs 
Strategize prevention, control and mitigation 

IISOC organization 6 session cs with 
26 subtop cs addressed through 26 platform 
sessions and 6 workgroups, each with 
specific charges 

 Conduct an ep og c study on the 
health effects of repeated, low- evel exposure 
to cyanotoxins n drinking water 

 Assess behav oral and deve opmenta
of cyanotoxins 

 Investigate technolog es to inactivate and/or 
destroy cyanotoxins in water 

 Characterize relationships between nutrient 
load ng and other causes of cyanobacterial 
HABs 

The ORD-led Interagency, International 
Symposium on Cyanobacterial Harmful Alga
Blooms will be held on September 6-10, 2005 
in Research Tr ang e Park, NC. The products 
of IISOC w

Identify components of a Nationa  Research 
program on Cyanobacter
Be made ava able to the HABHRCA 
Interagency Task Force established by the 
Committee on the Env ronment and Natura
Resources 
Pr oritize research needed by OW to 
support risk assessment, regu atory 
determination, and gu de ine deve opment 
Guide research by ORD and co aborators 
in academ

Inform stakeholders. 

Collaborate w th other Federal organizations 
to design and implement a Nationa
Research Program on cyanobacteria HABs 
Inform upper management concerning 
the need for an integrated ORD research 
program on cyanobacteria 
 Develop risk assessments for cyanobacter

ns 
 Develop regu ations or gu de nes for 
drinking water and recreational water 
This poster does not necessarily ref ect US EPA policy.  Mention of 
trade names or commerc al products does not constitute 
endorsement. 

NERL scientists are ref ning analytical methods to 
monitor cyanotoxins needed for a UCMR study. 

Anatoxin-a toxin 

NERL sc entist 
in collaboration 

Opt
Systems, Inc.

biosensor to 
detect 
microcyst
water. 

Cylindrospermopsin toxin 

RESULTS/CONCLUSIONS 

IISOC products – a monograph includ ng 
a synthesis paper on potentia Nationa
Research Program components, 6 
workgroup reports, 26 subtopic articles and 
multiple poster abstracts 
Analytical method for monitoring to col ect 
occurrence data under the UCMR 
 Effects data for risk assessment 
 Prevention, control and mit gation methods 

Nodularin toxin 

Microcystin toxin 

Microcystin-LR cyanotoxin (MC-LR  was degraded via in s
generation of su fate radica s.  Cobalt catalyzes the decomposition of 
peroxymonosu fate (PMS to generate su fate radicals which are very 

ent in degrading MC-LRs as high as 2000 ppb in short per od of 
time. Th s method can be applied in the treatment of unexpected 

.e., eutrophication of lakes or terrorist action

E ffect o f  O  xone's C oncentration  on  the
 degradation o f  2000ppb o f  M  C -LR 
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Saxitoxin toxin 

NCER Support for Cyanobacter a Research: 
four STAR Grants, two Fellowships, and two 
Sma  Business In at ves – Examp e: 
Microarray Detection of Cyanobacter al Genes, 
Parke Rublee, UNC-Greensboro – STAR Grant 

NCEA is assessing the plaus bility of modeling 
the quantitative structural-activity relationships 
QSAR) to determ ne mode of action and 

estimate the tox ty of cyanotoxins. 

croarray test is current y being 
developed for cyanobacter a and cyanotoxin 
genes in drink ng water reservoirs as an aid 

sk assessment and management of water 
supplies. 

Unknown 18s from Unknown 
16s and TL 

GenBank 18s 

Pathogenic O157 test 
probes 

Unknown Cyanobacteria and 
other GenBank 16s 
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Behavioral Effects of Anatoxin-a and Nicotine 
Cyanotoxin anatoxin-a is a nicotinic cholinergic agonist. We therefore 
compared the behavioral effects of anatoxin-a and nicot ne given week y. 

For performance, rats develop tolerance to both anatox n-a and nicotine. 

For motor activity, rats do not develop tolerance or sensitivity to 
anatoxin-a as they do w th nicotine. 
Therefore, the behavioral effects of anatoxin-a and nicotine are not 
identical, which indicates differences in the tox codynam cs of the two 
compounds. 

Sample pilot-scale trial results: crocyst s aeruginosa, 10 m hr 
initial filter loading rate, ferr c chlor de + cationic polymer coagulant. 

Drinking Water Filter Breakthrough 

m/hr 
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